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Bacterial Endocarditis and Incarceration 
of a Transvenous Pacemaker 
Removal under cardiopulmonary by-pass after 
prolonged traction proved ineffective. 
Remigio Garc ia , M D * and M e h d i Hak im i -Na in i , M D * * 
Tr 
Transvenous electrode endocardial pac-
ing of the right ventricle Is the most simple 
and common modality of permanent pacing 
at present. The Incidence of endocarditis is 
rare. Only two patients were found In our 
hospital series of over 200 who had perma-
nent transvenous pacemakers Implanted. A 
40-year-old housewife developed sta-
phylococcus aureus endocarditis secondary 
to local wound infection In the power pack 
pocket, requiring removal of the infected 
electrode under cardiopulmonary by-pass. 
Prolonged traction of the retained electrode 
proved ineffective. The mechanism of elec-
trode entrapment is discussed. 
'Division of Cardiovascular Diseases 
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ransvenous electrode pacing of the right 
ventricle is the simplest and most common 
modality of permanent pacing at present. 
The transvenous technique leads to lower 
in-hospital morbidity and shorter hospital 
stay when compared to the transthoracic or 
the more recent transmediastinal approach 
of pacing.' Although local wound com-
plications are relatively common, predomi-
nantly hematomas, skin erosions and super-
ficial infections, the incidence of endocar-
dftis is rare. Only two patients were found 
in a series of over 200 permanent trans-
venous pacemakers implanted in our hospi-
tal. We report a patient who developed 
staphylococcus aureus endocarditis sec-
ondary to local wound infection. This re-
quired removal of the entrapped infected 
electrode wire under cardiopulmonary by-
pass. 
Case Report 
A 40-year-old housewife had a 4-year history 
of Stokes-Adams attacks secondary to recurrent 
bouts of ventricular tachycardia. After numerous 
drug treatment combinations proved-ineffective, 
she underwent an uneventful insertion of a per-
manent transvenous ftxed rate pacemaker* Janu-
ary 16, 1969, for overdrive suppression of the 
ectopic ventricular focus. 
The patient had two uneventful early power 
pack replacements in 1971 and 1972 probably as 
a result of the rapid pre-set fixed rate of the 
pacemaker. One year later, in October 1973, she 
began to complain of frequent syncopal episodes 
and was admitted to a local hospital where the 
fixed rate pacemaker was replaced with a de-
*Medtronic Model No. 5870 C Bipolar electrode 
No. 5816 
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Figure 1 
Non-continuous monitor electrocardiographic lead, taken at 25 mm per second paper speed, showing a 
run of ventricular tachyarrhythmia at a rate of 250 beats per minute on strip 3. The demand pacemaker 
captures the initial 5 ventricular complexes at a rate of 83 per minute on strip 1 , QRS complexes number 
5 and 7 of strip 2 and beats 9 ,10 and 11 of strip 4. There is a fusion beat (arrow) on strip 1 and one or 
more ectopic premature beats are shown on strip 2. 
mand power-pack set at a rate of 83 beats per 
minute. Two days after her discharge the Stokes-
Adams attacks re-appeared and she was admitted 
to the Henry Ford Hospital on November 12, 
1973. While she was being cared for in the 
monitor unit, it became apparent that the slower 
rate of the demand pacemaker was unable to 
prevent the recurrent ventricular tachycardia 
(Figure 1). Intravenous lidocaine administration 
was required. 
The patient was an overweight Caucasian 
female with a blood pressure of 100/70 mm Hg, 
heart rate of 80 per minute with frequent prema-
ture beats. Lungs were clear. Her heart was 
normal in size with distant heart sounds. There 
was evidence of local infection in the suture line 
and the area of the power pack pocket located in 
the right supramammary region. 
The hemoglobin was 12.0 gm/dl, the white cell 
count was 11,400 cu mm, wfth a shift to the left. 
The blood urea nitrogen, creatinine, electrolytes 
and urinalysis were within normal limits. The 
latex fixation test was non-reactive. Cufture from 
the pacemaker pocket was posit ive for sta-
phylococcus aureus, sensitive to cephalosporin, 
clindamycin, oxacil l in, erythromycin and Chlo-
romycetin. Chest roentgenogram on admission 
showed slight cardiomegaly and clear lungs. 
Blood cultures on the day of admission were 
negative. Repeat blood cuftures remained nega-
tive until the thirty-third hospital day when sta-
phylococcus aureus with similar sensitivities was 
found. 
The infection in the pacemaker pocket made 
its removal mandatory. Because of the recurrent 
ventricular tachycardia, a temporary transvenous 
demand unit was first inserted via the left arm to 
provide possible overdrive suppression of the 
arrhythmia. Atthe t imeofremoval of the infected 
power-pack, on the sixth hospital day, the sur-
geon was unable to remove the electrode wires 
by direct hand traction. Cephalozin, 1 gm, intra-
muscularly every six hours, and local irrigation of 
the pacemaker pocket with a neomycin solution 
were administered in an attempt to control the 
infection. After ten days of antibiotic therapy, a 
transmediastinal sutureless right ventricular epi-
cardial electrode demand pacemaker at a rate of 
92 per minute was inserted. The new power pack 
was located in the left upper quadrant of the 
abdomen away from the infected area. 
Two days later, on the sixteenth hospitalization 
day, intermittent application of sustained traction 
was started on the exposed incarcerated elec-
trode by means of progressive increments in 
weight added to the end of a rope suspended on 
an overhead pulley (Figure 2), as suggested by 
Bilgutay et al.^ This procedure had to be discon-
tinued after one week of intermittent traction 
under continuous ECG monitoring and after a 
maximum weight of two pounds was reached. 
Dangerous runs of ventricular tachycardia had 
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Figure 2 
Photograph of patient showing the overhead 
pulley and traction applied to the transvenous 
pacemaker electrode (arrow). 
developed (Figure 3) associated with severe retro-
sternal pain during the traction. On the twenty-
first hospitalization day, pleuritic chest pain ap-
peared, associated with hypoxemia. The chest 
roentgenogram showed bilateral pleural effusions 
and an infiltrate in the left lower lobe compatible 
w i th a pu lmonary in farc t ion . Four grams of 
cephalozin were being given daily but on De-
cember 14, 1973, the thirty-third hospital day, 
there was spiking fever; repeat blood cuftures, for 
the first time since admission, grew staphylococ-
cus aureus. In view of the failure of the prolonged 
traction we decided to proceed with the removal 
o f the infected wire under cardio-pulmonary by-
pass. 
At operation, the pacemaker lead was found 
encased in a sheath of fibrous tissue and firmly 
attached to the posterior leaflet of the tricuspid 
valve. These adhesions were freed and a frag-
ment of tissue sent to the laboratory for culture. 
The electrode catheter was then pulled out from 
the trabeculations of the right ventricle and re-
moved. The patient's postoperative course was 
uneventful on a regimen of methicill in, 4 gm, 
intravenously every eight hours during the first 
five days then vancomycin, 1 gm, every 12 hours 
for a total of six weeks. This was suggested by the 
infectious disease consultant, when some of the 
early cultures grew streptococcus fecalls. The 
patient became afebrile one week after operation 
and has had no recurrence since. Her arrhythmia 
has been under control with quinidine sulfate, 
200 mg, every six hours and propanalol, 5 mg, 
every six hours in addition to the demand pace-
maker at a rate of 92 per minute. The culture of 
the electrode tip as well as a fragment of atrial 
tissue were positive for staphylococcus aureus. 
Discussion 
Complications following the insertion of 
permanent transvenous electrode pace-
12-19-73 
Figure 3 
Non-continuous electrocardiographic lead II, taken at 50 mm per second speed on 50 mm paper. 
Paroxysmal runs of ventricular tachycardia at the beginning of strips 1 and 3 at a rate of 230 per minute 
are followed by demand ventricular captures at a rate of 92 per minute. Frequent ventricular prematura 
beats are shown on strip 2. 
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Figure 4 
Roentgenogram demonstrating the right ventricular location and configuration ofthe original electrode 
catheter tip in the right ventricular cavity. 
makers are numerous, with early wire dis-
lodgement high on the list.' '^'"-' Bacterial 
endocarditis is a rare complication and only 
isolated examples are found in the litera-
ture."-^' ' Practically all patients died who 
were treated medically without removal of 
the infected electrode. An exceptional non-
surgical cure was recently reported." As a 
general rule all foreign material, including 
the power pack and electrodes, must be 
removed before the infection can be eradi-
cated. 
To our knowledge this patient is the third 
reported' '" ' survivor from the complication 
of bacterial endocarditis who required re-
moval of a permanent infected electrode by 
cardiopulmonary bypass, after prolonged 
traction proved ineffective. At operation, 
marked adhesion ofthe wire to the posterior 
tricuspid valve leaftet was found, requiring 
surgical excision under direct vision. Simi-
lar incarceration of permanent transvenous 
electrodes which has been found in autopsy 
studies,"''^' '^ may hinder repositioning of 
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the electrodes or make their removal haz-
ardous. The degree o f f ibrous tissue react ion 
and t ightness o f the f ibrous adhesions in -
creases w f t h the t ime lapsed f rom the in i t ia l 
insert ion. In our patient the e lect rode had 
been in sftu 4 years and 11 months. The 
type and shape o f the e lect rode t i p play a 
signi f icant role in its i n c a r c e r a t i o n . ' " - T h e 
M e d t r o n i c b i p o l a r e l e c t r o d e m o d e l N o . 
5816 inserted in this pat ient (Figure 4) has a 
cy l i nd r i ca l shape, measures 3.4 mms d i a m -
eter in its body and is 0.6 m m w ide r at the 
t ip , mak ing its remova l by t ract ion more 
dift^icult or impossible (Yarnoz and Fur-
man ' " ) . This mode l has been d iscon t inued . 
N e w electrodes w i t h smal ler t ip d iameters 
vary ing f rom 2.2 m m to 3.2 m m , n o w 
avai lab le, are more easi ly w i t h d r a w n w h e n 
necessary. This case underscores the need 
for strict aseptic techn ique du r i ng the i m -
plantat ion and chang ing o f permanent 
pacemakers. The procedures are preferably 
per formed in the opera t ing room, u t i l i z ing a 
portable image intensi f ier . ' " 
References 
1. Brenner AS, Wagner GS, Anderson ST, Rosati 
RA and Morris JJ Jr: Transvenous, trans-
mediastinal and transthoracic ventricular 
pacing: A comparison after complete two-
year follow-up. Circulation 49:407-414, 
1974 
2. Bi lgutay A M , Jensen NK, Schmidt WR, 
Caramel la JJ and Lynch MF: Incarceration of 
transvenous pacemaker electrode. Removal 
by traction. Amer Heart / 77:377-379, 1969 
3. Bernstein V, Rotem E, and Peretz DI : Perma-
nent pacemakers: 8-year follow-up study. 
Incidence and management of congestive 
cardiac failure and perforations. Ann Intern 
Med 74:361-369, 1971 
4. Green GD, Forbes W, Shaw GB, and Ken-
mure ACE: A four-year review of cardiac 
pacing in Glasgow: 181 Medtronic genera-
tors implanted in 127 patients. Amer Heart / 
83:265-276, 1972 
5. Conklin EF, Gregory J, Grace WJ, Giannelli S 
Jr, Mueller HS and Ayres SM: Use of the 
permanent transvenous pacemaker in 168 
consecutive patients. Amer Heart / 82:4-15, 
1971 
6. Schwartz IS and Pervez N: Bacterial endo-
carditis associated with a permanent trans-
venous c a r d i a c p a c e m a k e r . / A M A 
218:736-737, 1971 
7. Waisser E, Kuo CS and Kabin SA: Septic 
pulmonary emboli arising from a permanent 
transvenous cardiac pacemaker. Chest 
61:503-504, 1972 
8. Zeller NH, Lusk RH and Palmer DL: Non-
surgical cure of endocarditis associated with 
a pacemaker. Arch Intern Med 135:580-581, 
1975 
9. Imparato AM and Kim GE: Electrode com-
plications in patients with permanent cardiac 
pacemakers. Ten years' experience. Arch 
Surg 105:705-710, 1972 
10. Yarnoz MD, Attai LA and Furman S: Infection 
of pacemaker electrode and removal with 
ca rd iopu lmonary bypass. / Thorac Car-
diovasc Surg 68:43-46, 1974 
11. Huang TV and Baba N: Cardiac pathology of 
transvenous pacemakers. Amer Heart j : 
83:469-474, 1972 
139 
Garcia and Hakami-Naini 
12. Robboy SJ, Harthorne JW, Leinbach RC, 14. Firor WB, LopezJE, Nanson EM and Mori M: 
Sanders CA and Austin W G : Autopsy find- Clinical management of the infected pace-
ingswith permanent pervenous pacemakers. maker. Annals Thor Surg 6:431-436, 1968 
Circulation 39:495-501, 1969 
13. Furman S and Escher DJW: Retained endo-
cardial pacemaker electrodes. / Thorac Car-
diovasc Surg 55:737-740, 1968 
140 
